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(54) POWER CONTROLLER FOR COMPUTER 
(57)Abstract: 

PURPOSE: To prevent the complexity of the control and to realize the low-power 
consumption of the device by operating the system by the proper clock 
according to the operational state of the system. 

CONSTITUTION: A clock selection circuit 15 switches a selector 19 to a 1MHz 
oscillator 21 when a processor state signal (p) is in an idle state, an interrupt 
signal (i) is inputted, and a signal is inputted from a system bus monitoring circuit 
17. Then, a clock control part 11 supplies a 1MHz-clock frequency system clock 
(s) to a processor 1, a main memory 5, and an I/O control part 7. In this case, 
when the processor 1 executes the process, the clock selection circuit 15 
switches the selector 19 to a 10MHz oscillator 23 when an interruption is 
generated in the I/O control part 7 or when a system bus 3 is used for data 
transfer. Then the clock control part 11 supplies the 1MHz-clock frequency 
system clock (s) to the processor 1, main memory 5, and I/O control part 7. 
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CLAIMS 
[Claim(s)] 

[Claim 1] In the power control unit of the computer by which the power 
consumption supplied to a computer is proportional to a clock frequency A high 
clock frequency supply means to supply a high clock frequency to said computer, 
A low clock frequency supply means to supply a low clock frequency to said 
computer, A monitor means to supervise the existence of the bus busy signal of 
the system bus of said calculating machine, the existence of actuation of the 
processor of the calculating machine concerned, and the existence of generating 
of interruption of the calculating machine concerned, A low clock frequency 
selection means to choose said low clock frequency supply means with this 
monitor means in the case of nothing of the bus busy signal of the system bus of 
a calculating machine, actuation of a processor, and generating of interruption, 
The power control unit of the calculating machine characterized by having a high 
clock frequency selection means to choose said high clock frequency supply 
means with said monitor means when either actuation of the bus busy signal of 



the system bus of a calculating machine and a processor and generating of 
interruption are **. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the power control unit of the 
computer which attains low-power-ization of the computer which has the logical 
circuit which consisted of CMOS. 
[0002] 

[Description of the Prior Art] In recent years, while the drive of a minicomputer, 
control devices, etc., such as a personal computer, is attained with low power, 
such as a dc-battery, by attaining low-power-ization, it becomes extensible [ the 
operating time ] and improvement in the quality of equipment is achieved. 
Moreover, by attaining low-power-ization, operation of what has required 



forced-air cooling is attained with natural air cooling, and a minicomputer's 
improves the convenience of equipment. 

[0003] In order to attain the above-mentioned low-power-ization, the 
conventional computer promoted the change from low-power-ization of 
components, for example, IC of a logical circuit, to CMOS-ization. Moreover, if 
an operator does not use the monitor of an operator's actuation situation, for 
example, the keyboard of a personal computer, for a calculating machine for a 
while, low-power-ization is attained by controlling a clock frequency or operating 
voltage. Although low-power-ization could be attained with the operating system 
of single tasks, such as a personal computer, for example, MS-DOS, by the 
monitor of the above-mentioned operator's actuation situation, it was not easy to 
attain low-power-ization in the operating system (henceforth OS) of multitasking. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since two or more tasks 
exist under OS of multitasking, or a network environment, the data of the power 
control unit of the conventional calculating machine for controlling each task 
increase in number, and it invites complicated-ization of control. Moreover, in 
order to attain low-power-ization of the task of one among two or more tasks, 
when other tasks were doubled with the same clock frequency, there was a 
problem which has a bad influence on control of other tasks. 



[0005] It is made in order that this invention may solve such a conventional 
technical problem, and the purpose is in offering the power control unit of the 
computer which improves the convenience and quality of equipment by 
preventing complicated-ization of control and attaining low-power-ization of 
equipment under OS of multitasking, and a network environment. 
[0006] 

[Means for Solving the Problem] In the power control unit of the computer by 
which the power consumption which supplies this invention to a computer in 
order to attain the above-mentioned purpose is proportional to a clock frequency 
A high clock frequency supply means to supply a high clock frequency to said 
computer, A low clock frequency supply means to supply a low clock frequency 
to said computer, A monitor means to supervise the existence of the bus busy 
signal of the system bus of said calculating machine, the existence of actuation 
of the processor of the calculating machine concerned, and the existence of 
generating of interruption of the calculating machine concerned, A low clock 
frequency selection means to choose said low clock frequency supply means 
with this monitor means in the case of nothing of the bus busy signal of the 
system bus of a calculating machine, actuation of a processor, and generating of 
interruption, Let it be a summary to have had a high clock frequency selection 
means to choose said high clock frequency supply means with said monitor 



means when either actuation of the bus busy signal of the system bus of a 
calculating machine and a processor and generating of interruption are **. 
[0007] 

[Function] If constituted like ****, the existence of the bus busy signal of the 
system bus of a calculating machine, the existence of actuation of the processor 
of the calculating machine concerned, and the existence of generating of 
interruption of the calculating machine concerned will be supervised. A low clock 
frequency supply means to supply a low clock frequency by this monitor at a 
calculating machine in the case of nothing of the bus busy signal of the system 
bus of a calculating machine, actuation of a processor, and generating of 
interruption is chosen. Since a high clock frequency supply means to supply a 
high clock frequency to a calculating machine by the monitor on the other hand 
when either actuation of the bus busy signal of the system bus of a calculating 
machine and a processor and generating of interruption are ** is chosen, 
low-power-ization of equipment can be attained. 
[0008] 

[Example] Hereafter, one example of this invention is explained based on a 
drawing. 

[0009] Drawing 1 is the block diagram showing control of one example 
concerning the power control unit of the calculating machine of this invention. 



[0010] In this drawing, a processor 1 controls various kinds of processes, and 
outputs them to the clock control section 11 which mentions later the processor 
condition signal P which shows the busy condition or idle state of each process 
with an operating system (henceforth OS). In addition, the power consumption of 
the logical circuit where the above-mentioned processor 1 grade consists of 
CMOS synchronizing with a system clock is proportional to a clock frequency 
mostly. 

[001 1] A system bus 3 is a path to which data, a control signal, etc. by processor 
1 grade are transmitted, and if used by the processor 1 grade concerned, it will 
be outputted to the clock control section 1 1 which mentions the bus busy signal 
b later. 

[0012] Main memory 5 memorizes the program and various kinds of data in 
which actuation of a processor 1 is shown to the predetermined address. 
[0013] The IO control section 7 controls the below-mentioned peripheral device 
9 by the command of a processor 1, and has the function of the Direct Memory 
Access (DMA) which carries out direct access of the peripheral device 9 
concerned etc. If the signal of an I/O termination is inputted from a peripheral 
device 9, the above-mentioned IO control section 7 will generate interruption, 
and will output interrupt signal i to a processor 1 and the below-mentioned clock 
control section 1 1 . 



[0014] Peripheral devices 9 are a magnetic disk drive, a display, a 
communication controller, etc., and are controlled by the IO control section 7. 
[0015] The clock control section 11 chooses the 1MHZ oscillator 21 or the 
10MHZ oscillator 23 which answers the bus busy signal b inputted from the 
process condition signal p inputted from a processor 1 , and a system bus 3, and 
interrupt signal i, and is mentioned later, and supplies a system clock s to a 
processor 1, main memory 5, and the IO control section 7. 
[0016] LAN 13 is connected to a system bus 3, and transmission and reception of 
the data between each terminal are performed. 

[0017] Drawing 2 is the block diagram showing the control of the clock control 
section 1 1 mentioned above. 

[0018] The above-mentioned clock control section 11 is equipped with the clock 
selection circuitry 15, the system bus supervisory circuit 17, the selector 19, the 
1 MHZ oscillator 21 , and the 1 0MHZ oscillator 23. 

[0019] The clock selection circuitry 15 controls a selector 19 by the bus busy 
signal b inputted from interrupt signal i inputted from the processor condition 
signal p inputted from a processor 1, and the IO control section 7, and the 
system bus supervisory circuit 17. The above-mentioned system bus 
supervisory circuit 17 detects the bus busy signal b acquired from a system bus 
3, when a processor 1 uses a peripheral device 9 and the system bus 3 



concerned and data transfer is carried out into fixed time amount from the 
system bus 3. If the bus busy signal b is; detected in fixed time amount, the 
system bus supervisory circuit 17 will output a signal to the clock selection 
circuitry 15. 

[0020] Here, fixed time amount for the system bus supervisory circuit 17 to 
detect the bus busy signal b from a system bus 3 is time amount which changes 
with specifications of a computer. 

[0021] The processor condition signal p is an idle state, and the 
above-mentioned clock selection circuitry 15 switches a selector 19 to the 1MHZ 
oscillator 21, when interrupt signal i is not inputted and the bus busy signal b is 
not inputted from the system bus supervisory circuit 17. On the other hand, if 
either of the inputs of busy condition and interrupt signal i or inputs of the signal 
from the system bus supervisory circuit 17 of the processor condition signal p is 
inputted, the clock selection circuitry 15 will switch a selector 19 to the 10MHZ 
oscillator 23. 

[0022] In addition, the above-mentioned clock selection circuitry 15 is the 
configuration of the AND circuit which takes the AND of the signal from the 
process condition signal p, interrupt signal i, and the system bus supervisory 
circuit 17. 

[0023] A selector 19 answers change control of the clock selection circuitry 15, 



and outputs the system clock s of the clock frequency of the 1MHZ oscillator 21 
or the 10MHZ oscillator 23 to BUROSESSA 1 grade. 

[0024] The 1MHZ oscillator 21 works processor 1 grade with several [ 1/] of the 
clock frequencies of the highest clock frequency of the below-mentioned 10MHZ 
oscillator 23, in order to stop power consumption, when a processor 1 performs 
neither of the processes, and an interrupt does not occur in the IO control 
section 7 and there is also no data transfer. 

[0025] The 10MHZ oscillator 23 supplies the highest clock frequency to 
processor 1 grade by the selector 19, when the processor 1 is performing the 
process, and the processor 1 is performing data transfer with a peripheral device 
9. 

[0026] Next, an operation of this example is explained. 

[0027] First, the clock selection circuitry 15 of the clock control section 11 takes 
to a computer the AND of the existence of the input of interrupt signal i from the 
busy condition of the processor condition signal p inputted from a processor 1 or 
an idle state, and the IO control section 7, and the existence of an input of the 
signal from the system bus supervisory circuit 17 after powering on. When idle 
state and interrupt signal i is inputted for the above-mentioned processor 
condition signal p and the signal is inputted from the system bus supervisory 
circuit 17, the clock selection circuitry 15 switches a selector 19 to the 1MHZ 



oscillator 21. If a selector 19 is switched to the 1MHZ oscillator 19, the clock 
control section 1 1 will supply the system clock S of the clock frequency of 1 MHZ 
to a processor 1 , main memory 5, and the IO control section 7. 
[0028] When the system clock S of the clock frequency of 1 MHZ is supplied from 
the 1MHZ oscillator 21 and a processor 1 performs a process, if a system bus 3 
is made available for data transfer when an interrupt occurs in the IO control 
section 7 or, the clock selection circuitry 15 will switch a selector 19 to the 
10MHZ oscillator 23. If a selector 19 is switched to the 10MHZ oscillator 23, the 
clock control section 1 1 will supply the system clock s of the clock frequency of 
10MHZ(s) to a processor 1, main memory 5, and the IO control section 7. 
[0029] Since it switches to the 10MHZ oscillator 23 of the highest clock 
frequency by this when the processor 1 is performing the process to the 1MHZ 
oscillator 21 of about 1/10 of the power consumption of the 10MHZ oscillator 23 
when the processor 1 is not performing the process, low-power-ization of 
equipment is realizable. 

[0030] Moreover, since the system operating status of a processor 1 and system 
bus 3 grade is answered and equipment is operated with a suitable clock, 
complicated-ization of control can be prevented under OS of multitasking, and a 
network environment. 

[0031] This example is applicable to a personal computer equipped with the 



logical circuit which consists of CMOS, a workstation, and various kinds of 

control units. 

[0032] 

[Effect of the Invention] As explained above, since the system operating status of 
a system is answered and a system is operated with a suitable clock, by this 
invention, the convenience of equipment and improvement in quality are 
realizable by preventing complicated-ization of control and attaining 
low-power-ization of equipment under OS of multitasking, and a network 
environment. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram showing one example concerning the 



power control unit of the computer of this invention. 

[Drawing 2] It is the block diagram showing control of the clock control section. 
[Description of Notations] 

I Processor 

3 System Bus 

7 IO Control Section 

I I Clock Control Section 
15 Clock Selection Circuitry 

17 System Bus Supervisory Circuit 

19 Selector 

21 1 MHZ Oscillator 

23 10MHZ Oscillator 

i Interrupt signal 

p Processor condition signal 

s System clock 
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